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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 1/7/2008 . 

2. ^ The allowed claim(s) is/are 1-60 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b)DSome* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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EXAMINER'S AMENDMENT 
And 

EXAMINER'S REASONS FOR ALLOWANCE 

1. Claims 1-60 are allowed. 

Examiner's Amendment 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Roland McAndrews Reg. No. 41,450 on 3/28/2008. 

The application has been amended as follows: 
2.1 Claim 16 has been changed to; 

—The method of claim 15, further including: solving each integral equation that is 
assigned an integral variable that appears linearly in the integral equation; 

substituting the solved value into other equations; and if due to substitutions, one of the 
assigned variables is no longer in the equation, assigning another integral with a minimum 
integration rank to the one of the assigned variables.— 



2.2 Claim 23 has been changed to; 
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—A computer-readable storage medium having stored thereon instructions which, when 
executed by a computer, cause the computer to perform a method of simulating a system, the 
method comprising: 

defining equations modeling the system using terms having characteristics encapsulated 
within the terms; 

symbolically processing the established equations for simplification, wherein the 

symbolic processing includes: 

utilizing the Pantelides algorithm to reduce the established equations; and 
eliminating an integral, wherein eliminating an integral includes assigning a preferred 

integration location rank to one or more integrals; 

processing system equations for efficient simulation, wherein processing the system 

equations includes: 

processing a first set of equations including equations modeling the system and initial 
condition constraints; and 

processing a second set of equations including equations modeling the system and 
numeric integration equations; 

simulating the system using the processed equations; and 

displaying results of the simulation. - 

2.3 Claim 24 has been changed to; 

-The computer-readable storage medium of claim 23, wherein defining equations further 
includes: 
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defining equations modeling the system using terms selected from one or more basic 
terms, composite terms, or collection terms.- 

2.4 Claim 25 has been changed to; 

—The computer-readable storage medium of claim 23, wherein the method further 
includes: 

extending a library of terms by defining new term classes, wherein term classes define 
objects having characteristics encapsulated within the objects. -- 

2.5 Claim 26 has been changed to; 

—The computer-readable storage medium of claim 23, wherein the method further 
includes: 

defining a term group including one or more terms having related functionality; 

evaluating each term within the term group upon an initial request for evaluation of any 
of the one or more terms within the term group; 

storing the result of the evaluation for each of the one or more terms within the term 
group; and 

recalling the stored value of the evaluated one or more terms from the term group upon a 
subsequent request for evaluation of the one or more terms, without performing the evaluation 
stage.- 



2.6 Claim 27 has been changed to; 
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—The computer-readable storage medium of claim 23, wherein utilizing the Pantelides 
algorithm includes reducing the established equations to a system of equations having a 
differential-algebraic system of equations index of at most one. — 

2.7 Claim 28 has been changed to; 

-The computer-readable storage medium of claim 27, wherein utilizing the Pantelides 
algorithm further includes: 

assigning equations to variables that have non-zero partial derivatives; and 
differentiating the remainder of the equations. — 

2.8 Claim 29 has been changed to; 

-The computer-readable storage medium of claim 27, wherein utilizing the Pantelides 
algorithm further includes: 

approximating an algebraic derivative for those equations that cannot be symbolically 
differentiated. - 

2.9 Claim 30 has been changed to; 

— The computer-readable storage medium of claim 27, wherein utilizing the Pantelides 
algorithm further includes: 

symbolically integrating equations that cannot be assigned. — 



2.10 Claim 3 1 has been changed to; 
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—The computer-readable storage medium of claim 27, wherein utilizing the Pantelides 
algorithm further includes: 

differentiating equations that add output derivates and integrating equations that add 
output integrals. - 

2.11 Claim 32 has been changed to; 

— The computer-readable storage medium of claim 27, wherein eliminating an integral 
further includes: 

eliminating an integral as each symbolically differentiated or integrated equation 
eliminates a numeric integration, such that the integral is converted to an algebraic variable by 
eliminating the derivative or integral relationship. — 

2.12 Claim 33 has been changed to; 

— The computer-readable storage medium of claim [[1]] 23, wherein eliminating an 
integral further includes: 

utilizing the preferred integration location rank, assigning integrals to equations; and 
eliminating the integration of assigned or solved integral variables. - 

2.13 Claim 34 has been changed to; 

The computer-readable storage medium of claim 23, wherein assigning a preferred 
integration location rank further includes: 
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assigning, by a user, a preferred integration location to one or more integrals, the user 
assigned preferred integration location being given the highest available preferred integration 
location rank; 

assigning, by a component developer, a preferred integration location rank, wherein the 
preferred integration location rank has a lower rank than the user defined preferred integration 
location rank; and 

assigning all other integration locations a default lowest rank. 

2.14 Claim 35 has been changed to; 

~ The computer-readable storage medium of claim 34, wherein utilizing the preferred 
integration location ranks to assign integrals to equations further includes: 

identifying integral variables that appear linearly and nonlinearly in the integral 
equations; 

establishing a current preferred integration location rank at a default setting; 

assigning each integral equation an integral variable that has a preferred integration 
location rank of less than the current preferred integration location rank and, if possible, appears 
linearly in the equation; and 

repeating the previous three stages after increasing the current preferred integration 
location rank until a maximum preferred integration location rank has been exceeded. - 



2.15 Claim 36 has been changed to; 
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—The computer-readable storage medium of claim 35, wherein the method further 
includes: 

solving each integral equation that is assigned an integral variable that appears linearly in 
the integral equation; 

substituting the solved value into other equations; and if due to substitutions, one of the 
assigned variables is no longer in the equation, assigning another integral with a minimum 
integration rank to the one of the assigned variables. — 

2.16 Claim 37 has been changed to; 

-The computer-readable storage medium of claim 23, wherein performing system 
processing includes: 

establishing an initial condition system using the first set of equations; and 
establishing a transient system using the second set of equations. — 

2.17 Claim 38 has been changed to; 

—The computer-readable storage medium of claim 23, wherein processing a first set of 
equations includes: 

processing a first set of equations including equations modeling the system and user- 
defined and component-defined initial condition constraints. — 



2.18 Claim 39 has been changed to; 
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—The computer-readable storage medium of claim 23, wherein performing system 
processing includes: 

performing the system processing on the first set of equations and the second set of 
equations independently and in parallel. - 

2.19 Claim 40 has been changed to; 

—The computer-readable storage medium of claim 23, wherein processing system 
equations further includes: 

replacing alias variables; 
partitioning the equations into blocks; 
tearing the blocks; 
sorting the blocks; and 
compressing equation terms. ~ 

2.20 Claim 41 has been changed to; 

—The storage computer-readable storage medium of claim 40, wherein tearing the block 
includes: 

identifying block variables in the equations in the block in which the block variables 
appear linearly with constant coefficients; 

solving nonlinear integration equations for their respective integrals; 
determining the solvability of the nonlinear equations; 
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solving the nonlinear equations utilizing iterates and block variables solved from the 
linear equations; 

solving the linear equations; and 

scanning the solved variables for identification of variables that are independent and may 
be removed from the block. — 

2.21 Claim 42 has been changed to; 

-The computer-readable storage medium of claim 40, wherein block sorting the blocks 
further includes: 

defining and identifying the blocks as static blocks, dynamic blocks, or output blocks; 
removing the static blocks from a list of blocks; and 
removing the output blocks from the list of blocks. ~ 

2.22 Claim 44 has been changed to; 

- A computer-readable storage medium having instructions stored thereon which, when 
executed by a computer, cause the computer to perform a method of simulating a system, the 
method comprising: 

symbolically processing a set of equations, including: 

assigning a portion of the set of equations to variables that have non-zero partial 
derivatives; 

differentiating the remainder of the set of equations; 
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approximating an algebraic derivative for those equations that cannot be symbolically 
differentiated; 

symbolically integrating equations that cannot be assigned; 

differentiating equations that add output derivates and integrating equations that add 
output integrals; 

eliminating an integral as each symbolically differentiated or integrated equation 
eliminates a numeric integration, such that the integral is converted to an algebraic variable by 
eliminating the derivative or integral relationship, wherein eliminating an integral includes 
assigning a preferred integration location rank to one or more integrals; 

simulating the system based on the symbolically processed set of equations; and 

communicating results of the simulation to an external device. ~ 

2.23 Claim 48 has been changed to; 

~ The method of claim 47, further including: 

solving each integral equation that is assigned an integral variable that appears linearly in 
the integral equation; 

substituting the solved value into other equations; and if due to substitutions, one of the 
assigned variables is no longer in the equation, assigning another integral with a minimum 
integration rank to the one of the assigned variables. — 



2.24 Claim 49 has been changed to; 
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— A computer-readable storage medium having instructions stored thereon which, when 
executed by a computer, cause the computer to perform a method of eliminating an integral in a 
Pantelides algorithm in an application that simulates a system, the method comprising: 

assigning a preferred integration location rank to one or more integrals; 

utilizing the preferred integration location rank, assigning integrals to equations defining 
the system; 

eliminating from the equations the integration of assigned or solved integral variables; 
simulating the system using the equations; and 
displaying results of the simulation. — 

2.25 Claim 50 has been changed to; 

~ The computer-readable storage medium of claim 49, wherein assigning a preferred 
integration location rank further includes: 

assigning, by a user, a preferred integration location to one or more integrals, the user 
assigned preferred integration location being given the highest available preferred integration 
location rank; 

assigning, by a component developer, a preferred integration location rank, wherein the 
preferred integration location rank has a lower rank than the user defined preferred integration 
location rank; and 

assigning all other integration locations a default lowest rank. — 



2.26 Claim 5 1 has been changed to; 
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— The computer-readable storage medium of claim 50, wherein utilizing the preferred 
integration location ranks to assign integrals to equations further includes: 

identifying integral variables that appear linearly and nonlinearly in the integral 
equations; 

establishing a current preferred integration location rank at a default setting; 

assigning each integral equation an integral variable that has a preferred integration 
location rank of less than the current preferred integration location rank and, if possible, appears 
linearly in the equation; and 

repeating the previous three stages after increasing the current preferred integration 
location rank until a maximum preferred integration location rank has been exceeded. ~ 

2.27 Claim 52 has been changed to; 

The computer-readable storage medium of claim 51, wherein the method further 
includes: 

solving each integral equation that is assigned an integral variable that appears linearly in 
the integral equation; 

substituting the solved value into other equations; and if due to substitutions, one of the 
assigned variables is no longer in the equation, assigning another integral with a minimum 
integration rank to the one of the assigned variables. — 



2.28 Claim 54 has been changed to; 
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— A computer-readable storage medium having stored thereon instructions which, when 
executed by a computer, cause the computer to perform a method of simulating a system, the 
method comprising: 

performing a tearing process on a set of equations modeling a system, including: 
identifying block variables in the equations in a block in which the block variables appear 
linearly with constant coefficients; 

solving nonlinear integration equations for their respective integrals; 
solving the linear equations; 

determining the solvability of the nonlinear equations; 

solving the nonlinear equations utilizing iterates and block variables solved from the 
linear equations; 

scanning for solved for variables for identification of variables that are independent and 
may be removed from the block; 

simulating the system using the processed equations; and 

displaying results of the simulation. - 

Examiner's Reasons for Allowance 
3. The following is an examiner's statement of reasons for allowance: 

While Cellier teaches a method of symbolically processing equations and Pantelides 
teaches utilizing a Pantelides algorithm however, none of these references taken alone or in 
combination with the prior art disclose, eliminating an integral, wherein eliminating an 
integral includes assigning a preferred integration location rank to one or more integrals, 
specifically including: 
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(claim 1) ". . .eliminating an integral, wherein eliminating an integral includes assigning a 
preferred integration location rank to one or more integrals. 

(claim 23) ". . .eliminating an integral, wherein eliminating an integral includes assigning 
a preferred integration location rank to one or more integrals", 

(claim 44) ".. .eliminating an integral as each symbolically differentiated or integrated 
equation eliminates a numeric integration, such that the integral is converted to an algebraic 
variable by eliminating the derivative or integral relationship, wherein eliminating an integral 
includes assigning a preferred integration location rank to one or more integrals. 

(claim 45) ". . .assigning a preferred integration location rank to one or more integrals; 
utilizing the preferred integration rank, assigning integrals to equations modeling the system; 
eliminating from the equations the integration of assigned or solved integral variables. . .", 

(claim 49) ". . .assigning a preferred integration location rank to one or more integrals, 
eliminating from the equations the integration of assigned or solved integral variables. . .", 

(claim 53) ". . .identifying block variables in the equations in a block in which the block 
variables appear linearly with constant coefficients; scanning for solved variables for 
identification of variables that are independent and may be removed from the block. . .", 

(claim 54) "...identifying block variables in the equations in a block in which the block 
variables appear linearly with constant coefficients; scanning for solved variables for 
identification of variables that are independent and may be removed from the block. . .", 

(claim 55) ". . .symbolically processing the established equations for reducing the number 
of terms in the equations, wherein symbolic processing reduces the established equations by 
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eliminating an integral, wherein eliminating an integral includes assigning a preferred integration 
location rank to one or more integrals. 

(claim 58) ". . .symbolically processing the established equations for reducing the number 
of terms in the equations, wherein symbolic processing reduces the established equations by 
eliminating an integral, wherein eliminating an integral includes assigning a preferred integration 
location rank to one or more integrals. 

(claim 59) ". . .symbolically processing the established equations for reducing the number 
of terms in the equations, wherein symbolic processing reduces the established equations by 
eliminating an integral, wherein eliminating an integral includes assigning a preferred integration 
location rank to one or more integrals. . .", 

In combination with the remaining elements and features of the claimed invention. 

Further Applicant successfully argued in the 10/9/2007 responses on page 30 of those 
responses that, 'Applicant noted that neither Cellier nor Pantelides, taken individually or in 
combination, disclose or suggest "eliminating an integral... wherein eliminating an integral 
includes assigning a preferred integration location rank to one or more integrals." The 
combination of the expressly claimed limitations and further the persuasive arguments presented 
during prosecution of the instant case have been, in combination, persuasive and the Examiner 
withdraws all of the previously applied rejections to claims 1-60. 

It is for these reasons that the Applicant's invention defines over the prior art of record. 
3.1 As regards dependent claims 2-22, 24-43, 46-48, 50-52, 56, 57 and 60 are allowed for at 
least the reason that they depend upon an allowed claim. 
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3.2 Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DWIN M. CRAIG whose telephone number is (571)272-3710. 
The examiner can normally be reached on 10:00 - 6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul L. Rodriguez can be reached on (571) 272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Dwin McTaggart Craig 
AU2123 

/Paul L Rodriguez/ 
Supervisory Patent Examiner, 
Art Unit 2123 



